In this paper we show the sufficient conditions for the decomposition of the complete bipartite graphs K 2m,2n and K 2n+1,2n+1 − F into cycles of two different lengths 4 and 2t, t > 2, where F is a 1-factor of K 2n+1,2n+1 . After that we prove that the results are true for t = 5 and 6.
Introduction
Let K m,n and C k denote the complete bipartite graph and the elementary cycle of length k. By a decomposition of a graph G we mean a partition of its edge-set E(G). If a graph G can be decomposed into p copies of C 2t and q copies of C 4 , then we write G = pC 2t + qC 4 . We assume throughout the paper that p, q ∈ N ∪ {0}, the set of nonnegative integers.
Without mention otherwise, all the graphs we consider in this paper are simple i.e., no multiple edges and loops are allowed. For graph terms we shall mainly follow the notations used in (Fu and Huang 1998) .
In (Heinrich et al. 1989) , Alspach posed the following conjecture:
(1) If n is odd then K n can be decomposed into p i cycles of length i, i ≥ 3, provided that i ip i = n(n−1) 2 ; and (2) If n is even then K n − F can be decomposed into q i cycles of length i, i ≥ 3, provided that i iq i = n(n−2) 2 , where F is a 1-factor of K n .
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Since the conjecture was mentioned, there are several results which verify the truth of the conjecture, for example, see (Bryant and Adams 1995; Chou et al. 1999; Fu and Huang 1998; Heinrich and Nonay 1987; Ramìrez-Alfonsìn 1995; Sotteau 1981) . And it is believed that to prove the conjecture is a very difficult task. From (Sotteau 1981), we know that Sotteau has proved the following result: In this paper, we shall generalize the Sotteau's result to decompose the complete bipartite graphs into cycles of lengths 4 and 2t. Before we state the main result, we introduce some notations.
For convenience, let D(G) = {(p, q) | p, q are nonnegative integers and G = pC 2t + qC 4 }, and S i = {(p, q) | p, q are nonnegative integers and 2tp + 4q = i}.
It is easy to see that D(G) ⊆ S i if G has i edges. Let A and B be two sets, we define that
2 ) ∈ B} and r · A is the sum of r copies of A.
Main Theorem. Let m, n, u and v be positive integers.
(1) Let t be even,
where F ∪ C 6 is the union of a 1-factor and one cycle of length
Decomposition of K 2m,2n
Before we decompose the complete bipartite graphs, we need to prove the following properties of S i .
Lemma 2.1 Let a, b and t be positive integers.
(1) If t is even and one of a and b is a multiple of t then S 2a + S 2b = S 2a+2b .
(2) If t is odd and one of a and b is a multiple of t then S 4a + S 4b = S 4a+4b .
